Abstract. After a period of intense activity in preparation for the transition, Computing has been implemented in the curriculum in England for all children from ages 5-16. In this paper we investigate the aspects of professional development that Computing teachers are utilising. We conducted a survey of over 900 Computing teachers in England and use the results to reflect on the benefits of face-to-face vs online communities to support teachers. Our results show that teachers find the face-to-face events and training to be useful, and that teachers in our community are participating in many hours of professional development in order to address their needs in content knowledge and pedagogical content knowledge in Computing. Furthermore an online community is valuable in supporting teachers who require resources, access to expertise and guidance on curriculum issues in addition to face-to-face training, networking and support.
Introduction
Computing has now been implemented in the curriculum in England for all children from ages 5 -16; the rationale and preparation for this was described in [3, 4] . The aims of the new curriculum are that all pupils:
-can understand and apply the fundamental principles and concepts of computer science, including abstraction, logic, algorithms and data representation -can analyse problems in computational terms, and have repeated practical experience of writing computer programs in order to solve such problems -can evaluate and apply information technology, including new or unfamiliar technologies, analytically to solve problems -are responsible, competent, confident and creative users of information and communication technology [11] Children at all ages will be learning computational thinking skills, partly through learning computer programming. The curriculum includes the following strands:
-Algorithms and Programming -Data -Computers and Social Informatics -Communication and Networking -IT and Digital Literacy
The advantage for children of learning computational thinking in school from aged 5 with a gradual introduction to computer programming over the period of their whole schooling means that they will be able to consolidate and extend their understanding of the principles of computing gradually, thus hopefully preventing what Lister describes as "fragile knowledge" [19] . However this gradual introduction to Computing is not possible for teachers, particularly secondary teachers, who have to learn computer programming with some time pressure, at a time when there are already many pressures on teachers in terms of their workload.
This paper describes the results of a survey of over 900 Computing teachers in England which has been compared with a survey of a similar number of Computing teachers last year. The study is primarily focused on the type of professional development (PD) activities teachers find useful and what they value from a professional learning community specifically for Computing in schools. We also reflect on the benefits of face-to-face vs online communities to support the PD of these teachers. The purpose of our research was to identify what PD activities Computing teachers are engaged in and find useful, and whether there is any tendency to prefer online or face-to-face activities in the context of PD.
Professional Development of Computing Teachers
The move towards the inclusion of computer science in the school curriculum in many countries has led to concerns about how teachers will manage this change and how sufficient teachers can be found [8, 27, 24, 25] . Teachers have a need for new subject knowledge in computer science, but also importantly, they need to gain confidence in their abilities to teach the new subject [27] .
Computing is a domain in which teachers may feel isolated [16] and lack confidence [27, 25] or a sense of identity [23] . Professional development (PD) in computer science education for teachers can take a number of forms. Training as the primary or only aspect of PD has been criticised by a number of authors [18, 7, 17] , although subject-knowledge workshops for teachers may be one useful form of Computing PD [13] . In New Zealand, preparing teachers for curriculum change has led to the introduction of 2 to 3 day workshops which are followed up with discussion groups with teachers working in clusters [27] , exemplifying a type of collaborative PD [7] . Goode describes the provision of workshops in computer science and pedagogy and notes that these cause teachers to develop
